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Description 

METHOD OF CONTROLLING THE FORCE 
OF THE SLED MOTOR IN AN OPTICAL 

DISK DRIVE 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to a method of controlling 
the force of a sled motor in an optical disk drive, and 
more particularly, to a method which provides an individ- 
ual optical disk drive with a learning process so that an 
pickup head module has the same moving time within the 
allowable movement range. 

[0003] 2. Description of the Prior Art 

[0004] a typical optical disk drive uses a stepping motor as a sled 
motor. The stepping motor is used for driving the pickup 
head module to move within an allowable movement 
range. After the optical disk drive is powered on, the opti- 
cal disk drive executes a start up procedure, which in- 



eludes initiating system parameters of a servo, etc. In first 
step of initiating the servo, the sled motor drives the 
pickup head module to move to the inner region of an op- 
tical disk. Then the optical pickup head starts to seek and 
access the optical disk. When the optical disk drive seeks 
and accesses the optical disk, the moving speed of the 
pickup head module affects the reading or writing speed 
of the optical disk drive. Since typical optical disk drives 
use stepping motors as sled motors, the moving time of 
the pickup head module in an individual optical disk drive 
is substantially the same as in other drives using the step- 
ping motor. 

[0005] However, some optical disk drives of specific types, such 
as slim-type optical disk drives, usually use DC motors as 
sled motors in order to reduce the dimensions of the 
drives. Since the friction coefficients between a rack and a 
lead screw of the pickup head module are different among 
individual optical disk drives, it is not easy to control the 
force of the sled motor. Thus, how to make each pickup 
head module have the same moving time within the al- 
lowable movement range among many individual optical 

disk drives is an important issue. 
Summary of Invention 



[0006] ^ is therefore a primary objective of the claimed invention 
to provide a method of controlling the force of the sled 
motor to solve the above-mentioned problem. The 
claimed invention maintains the moving speed of the 
pickup head module at the same speed when the pickup 
head module moves within the allowable range. This re- 
duces the differences in reading/writing time among indi- 
vidual optical disk drives. 

[0007] | t j S an advantage of the claimed invention that the 

method can control the force of the sled motor so that 
each pickup head module has the same moving time 
within the allowable movement range. After the optical 
disk drive is initially powered on, a predetermined force is 
provided to the sled motor. A duration of the pickup head 
module moving a predetermined distance when the pre- 
determined force is provided is measured. A correction 
coefficient is obtained according to the measured duration 
and an ideal duration. Then, the force of the sled motor is 
corrected according to the correction coefficient. 

[0008] These and other objectives of the present invention will no 
doubt become obvious to those of ordinary skill in the art 
after reading the following detailed description of the pre- 
ferred embodiment that is illustrated in the various fig- 



ures and drawings. 
Brief Description of Drawings 



[0009] pig. 1 is a schematic diagram of an inner structure of an 

optical disk drive. 
[0010] pig. 2 is a flowchart showing optical disk drive fabrication 

steps. 

[001 1] Fig. 3 is a flowchart showing how the optical disk drive of 

the present invention corrects the force of the sled motor 

when initially powered on. 
Detailed Description 

[0012] please refer to Fig. 1. Fig. 1 is a schematic diagram of an 
inner structure of an optical disk drive 20. The optical disk 
drive 20 includes a spindle motor 22, a pickup head mod- 
ule 24, and a sled motor 30. The spindle motor 22 con- 
trols an optical disk 23 to rotate. The pickup head module 
24 includes a sledge 25, an optical pickup head 26, and a 
rack 27. A lead screw 29 of the sled motor 30 engages 
with the rack 27 of the pickup head module 24. Rotating 
the sled motor 30 drives the pickup head module 24 to 
move. 

[0013] Among individual optical disk drives, due to the inherent 
properties of mechanism, the friction between the lead 



screw 29 and the rack 27 differs. When using a stepping 
motor as the sled motor 30, the moving time and moving 
speed of the pickup head module 24 has less variation 
between optical disk drives because the pickup head 
module 24 is driven digitally. When using a smaller DC 
motor as the sled motor 30, it is difficult to control the 
force of the sled motor 30 and to make the pickup head 
module 24 have a consistent moving time among different 
drives because the optical pickup head is driven analogi- 
cally. 

[0014] please refer to Fig. 2. Fig. 2 is a fabrication process of op- 
tical disk drives. 

[0015] step 40: Fabricate the optical disk drive. That is, assemble 
the mechanical parts and PCB (printed circuit board) 
pieces of the optical disk drive together. 

[0016] step 42: Set up the firmware and perform corrections. The 
functions of the hardware is programmed and stored into 
a ROM or into a re-programmable IC in this step. Some 
tests or corrections can also be done by executing the 
firmware. 

[0017] step 44: Complete the assembly of the optical disk drive. 

[0018] | n this embodiment, the present invention uses a learning 
process to control the force of the sled motor by execut- 



ing the firmware. 

[0019] please refer to Fig. 3. Fig. 3 is a flowchart showing how 

the optical disk drive of the present invention corrects the 
force of the sled motor when the optical disk drive is ini- 
tially powered on. In this embodiment, a voltage or a cur- 
rent is adjusted to change the magnitude of the force. 

[0020] step 46: The optical disk drive is initially powered on. 

[0021] step 48: Because the optical disk drive executes the start 
up procedure (i.e. the system parameters of the servo are 
initiated), the pickup head module moves to the inner re- 
gion of the optical disk. A predetermined force P is pro- 
vided to the sled motor driving the pickup head module to 
move from the inner region to the outer region of the op- 
tical disk. A duration T of the pickup head module moving 
from the inner region to the outer region of the optical 
disk is then measured. 

[0022] Step 50: The duration T is the ideal duration of the 

set 

pickup head module moving from the inner region to the 
outer region of the optical disk. The correction coefficient 
W (W=T/T ) is calculated. Thereafter the correction coef- 

set 

ficient W is stored into the correction firmware. 
[0023] step 52: The force P of the sled motor is corrected to 
p=p*W by executing the correction firmware. 



[0024] step 46 to 52 provide a learning process to individual op- 
tical disk drives so that each pickup head module has the 
same moving time within the allowable movement range. 
It should be noted that the inner and outer regions can be 
tracks or other established areas of a disk. The above 
process reduces differences of reading/writing time 
among individual optical disk drives, and makes a group 
of optical disk drives more consistent in operation. 

[0025] | n summary, the present invention controls the force of 
the sled motor by executing the correction firmware be- 
fore a drive leaves the factory. After the optical disk drive 
is initially powered on, the pickup head module is driven 
to move from an inner region to an outer region of the 
optical disk by the correction firmware and a correspond- 
ing duration of movement is measured. A correction coef- 
ficient is a ratio of the measured duration and an ideal 
duration, and is stored into the correction firmware. The 
force of the sled motor is adjusted according to the cor- 
rection coefficient. Therefore, the moving speed of optical 
pickup heads among individual optical disk drives is the 
same. This reduces differences of reading/writing time 
among individual optical disk drives. 

[0026] Those skilled in the art will readily observe that numerous 



modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



